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Background: Perioperative chemotherapy combined with surgery for liver metastases is 

considered an active strategy in metastatic colorectal cancer (CRC). However, its impact on 

initially unresectable, previously untreated advanced CRC, regardless of concurrent metastases, 

remains to be clarified.

Methods: A Phase II study was conducted to evaluate the safety and efficacy of perioperative 

FOLFOX4 plus bevacizumab for initially unresectable advanced CRC. Patients with previously 

untreated advanced colon or rectal cancer initially diagnosed as unresectable advanced CRC 

(TNM stage IIIb, IIIc, or IV) but potentially resectable after neoadjuvant chemotherapy (NAC) 

were studied. Preoperatively, patients received six cycles of NAC (five cycles of neoadjuvant 

FOLFOX4 plus bevacizumab followed by one cycle of FOLFOX4 alone). The interval between 

the last dose of bevacizumab and surgery was at least 5 weeks. Six cycles of adjuvant FOLFOX4 

plus bevacizumab were given after surgery. The completion rate of NAC and feasibility of 

curative surgery were the primary endpoints.

Results: An interim analysis was performed at the end of NAC in the 12th patient to assess 

the completion rate of NAC. The median follow-up time was 56 months. The characteristics of 

the patients were as follows: sex, eight males and four females; tumor location, sigmoid colon 

in three, ascending colon in one, and rectum (above the peritoneal reflection) in eight; stage, 

III in eight and IV in four (liver or lymph nodes). All patients completed six cycles of NAC. 

There were no treatment-related severe adverse events or deaths. An objective response to NAC 

was achieved in nine patients (75%), and no disease progression was observed. Eleven patients 

underwent curative tumor resection, including metastatic lesions. In December 2012, this Phase 

II study was terminated because of slow registration.

Conclusion: Perioperative FOLFOX4 plus bevacizumab is well tolerated and has a promising 

response rate leading to curative surgery, which offers a survival benefit in initially unresectable 

advanced CRC with concurrent metastatic lesions.
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Introduction
Colorectal cancer is the leading cause of death in women and third leading cause of 

death in men in Japan.1 In the last decade, highly promising, new molecularly tar-

geted agents have been introduced for the treatment of metastatic colorectal cancer 

(CRC). Four molecular targeted agents have been approved in Japan, ie, bevacizumab, 

cetuximab, panitumumab, and regorafenib. Moreover, a novel oral nucleotide antitu-

mor agent (TAS-102) was recently approved only in Japan.2 Japanese patients with 

metastatic CRC can thus receive evidence-based treatment with a range of cytotoxic 

and molecular targeted agents under national health insurance. Bevacizumab is a 
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recombinant, humanized monoclonal antibody against 

vascular endothelial growth factor. When used in combina-

tion with chemotherapy, bevacizumab has been shown to 

improve survival as both first-line and second-line treatment 

in patients with metastatic CRC.3–7 Thus, chemotherapy plus 

bevacizumab has been established to be the optimal standard 

regimen for metastatic CRC.

Perioperative chemotherapy combined with surgery for 

liver metastases is regarded as an effective strategy in meta-

static CRC. However, its impact on initially unresectable or 

potentially resectable, previously untreated advanced CRC 

regardless of the presence or absence of concurrent metastases 

remains to be clarified.8,9 Preoperative chemotherapy is thought 

to offer the following benefits: eradication of micrometastases 

or circulating tumor cells; reduction in surgical tumor shedding; 

maintenance of the intensity of chemotherapy; and evaluation 

of the safety of chemotherapy and chemosensitivity, contribut-

ing to assessing the need for postoperative chemotherapy or 

selection of the chemotherapy regimen. On the other hand, 

preoperative chemotherapy has the following potential disad-

vantages: a risk of overtreatment due to inaccurate radiological 

staging, leading to severe toxicity in low-risk patients; a risk of 

bowel obstruction caused by the primary tumor during preop-

erative therapy, resulting in emergency but not radical surgery; 

and an increased risk of perioperative complications.

After approval of bevacizumab in Japan in 2007 for the 

treatment of metastatic CRC, we conducted this Phase II 

study to investigate the safety and efficacy of perioperative 

chemotherapy plus bevacizumab in patients with initially 

unresectable advanced CRC.

Patients and methods
study design
This prospective Phase II study was performed at a single 

center in Japan. We evaluated the safety and efficacy of 

perioperative FOLFOX4 plus bevacizumab in patients with 

initially unresectable advanced CRC. The study was per-

formed in accordance with the Declaration of Helsinki and 

the ethical guidelines for clinical studies. The institutional 

review board at the study site approved the protocol. This 

study has been registered in the UMIN Clinical Trials Reg-

istry as UMIN000005572.

Patients
Eligible patients had to have a histologically confirmed diag-

nosis of previously untreated advanced colon cancer arising in 

the rectosigmoid or the rectum above the peritoneal reflection, 

initially considered unresectable or marginally resectable 

(TNM stage IIIb, IIIc, or IV, 6th Edition), indicating poten-

tially resectable after neoadjuvant chemotherapy (NAC). Con-

cerning IIIb or IIIc, unresectable was defined that the surgical 

margin of primary tumor or lymph node was considered to be 

positive for cancer. Radiological metastases to four or more 

regional lymph nodes (N2) or at least one main lymph node 

(N3) by computed tomography or magnetic resonance imag-

ing according to the general rules for clinical and pathological 

studies on cancer of the colon, rectum and anus (Japanese 

Society for Cancer of the Colon and Rectum, 7th Edition)10 

were also eligible. All patients also had to meet the following 

criteria: age $20 years; Eastern Cooperative Oncology Group 

performance status 0 or 1; neutrophil count $1,500/mm3; 

platelet count $100,000/mm3; hemoglobin level $9.0 g/dL; 

total bilirubin #1.5 times the institution’s upper limit of 

normal (ULN); aspartate aminotransferase, alanine amino-

transferase, and alkaline phosphatase #2.5 times the ULN; 

serum creatinine #1.5 times the ULN; and be able to provide 

signed informed consent.

Patients with any of the following conditions were 

excluded: clinically detectable ascites; brain tumors or brain 

metastases; major surgery, open biopsy, clinically significant 

traumatic injury within 4 weeks before enrollment or fine-

needle aspiration biopsy within 1 week before enrollment; 

a bleeding diathesis or coagulopathy; active gastrointesti-

nal ulcer; current or previous (within the last year) history 

of gastrointestinal perforation; international normalized 

ratio #1.5 within 2 weeks before enrollment; non-healing 

bone fracture; urinary protein $1+ within 2 weeks before 

enrollment; uncontrolled hypertension; clinically significant 

cardiovascular disease; long-term treatment with high-dose 

aspirin ($325 mg/day) or non-steroidal anti-inflammatory 

medications; severe peripheral neuropathy; or uncontrolled 

active infection.

chemotherapy
The FOLFOX4 plus bevacizumab regimen was given every 

2 weeks. On day 1, oxaliplatin 85 mg/m2 was given as a 

2-hour intravenous infusion, and bevacizumab 5 mg/kg 

was given as an intravenous infusion over the course of 

30–90 minutes. On days 1 and 2, L-leucovorin 100 mg/m2 

was given as a 2-hour intravenous infusion (concurrently 

with oxaliplatin), followed immediately by an intravenous 

bolus injection of 5-fluorouracil 400 mg/m2 and a 22-hour 

intravenous infusion of 5-fluorouracil 600 mg/m2. Patients 

received six cycles of NAC. The sixth cycle did not include 

bevacizumab. The interval between the last dose of bevaci-

zumab and surgery had to be at least 5 weeks. After surgery, 
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patients received six cycles of adjuvant FOLFOX4 plus 

bevacizumab.

The study treatment was delayed if either of the following 

criteria were not met on the scheduled day of administration 

or the previous day: neutrophil count $1,500/mm3 or platelet 

count $100,000/mm3. The oxaliplatin dose was reduced to 

65 mg/m2 if grade 4 neutropenia or grade 3 or higher throm-

bocytopenia, nausea/vomiting, or diarrhea occurred. Oxali-

platin was withdrawn if severe neurotoxicity persistently 

occurred. As for the doses of 5-fluorouracil, the infusion 

dose was reduced to 500 mg/m2 or 400 mg/m2 and the bolus 

dose to 300 mg/m2 or 200 mg/m2 in patients who had grade 4 

neutropenia or grade 3 or higher thrombocytopenia, nausea/

vomiting, diarrhea, stomatitis, or hand-foot syndrome. No 

dose modifications were allowed for bevacizumab. The study 

was terminated if bevacizumab was permanently discontin-

ued because of grade 3 or higher thrombus formation, any 

grade hemoptysis or gastrointestinal perforation, refractory 

grade 2 or higher proteinuria or uncontrolled hypertension, 

or refractory grade 2 or grade 3 or higher bleeding, or revers-

ible posterior leukoencephalopathy syndrome. The study was 

also terminated in patients who required more than 3 weeks 

to recover from any adverse effect.

Evaluation of safety and efficacy
Patients’ data, including the results of imaging studies, were 

recorded in electronic clinical records. A multidisciplinary 

colon cancer team in the hospital confirmed patient eligibility. 

Adverse effects were graded according to Common Termi-

nology Criteria for Adverse Events version 3.0 in all patients 

every 2 weeks or before each treatment cycle. Treatment was 

continued until disease progression, unmanageable toxic 

effects, patient refusal, or transfer of the patient to another 

hospital. Baseline tumor response was assessed within 

2 weeks before enrollment in the study, and tumor response 

was then prospectively assessed every 6 weeks on computed 

tomography according to Response Evaluation Criteria for 

Solid Tumors version 1.0. Fluorine-18 fluorodeoxyglucose 

positive emission tomography/computed tomography was 

performed before and after NAC to identify further systemic 

metastases. In addition, all preoperative assessments were 

performed within 2 weeks before the scheduled day of sur-

gery. An independent ethics committee confirmed all safety 

and efficacy data derived from this study.

surgical treatment
Surgery was planned at least 3 weeks after the last dose of 

chemotherapy and 5 weeks after the last dose of bevacizumab. 

Eligibility criteria for surgery were as follows: a preopera-

tive tumor response of complete response, partial response, 

or stable disease; neutrophil count $1,500/mm3; plate-

let count $100,000/mm3; hemoglobin level $8.0 g/dL;  

total bilirubin #1.5 times the ULN; aspartate aminotrans-

ferase, alanine aminotransferase, and alkaline phos-

phatase #2.5 times the ULN; serum creatinine #1.5 times 

the ULN; and R0 resection of all tumor sites expected.

statistical analysis
The primary objective of this study was to assess the comple-

tion rate of NAC and the possibility of curative surgery. 

Secondary endpoints were the safety of perioperative che-

motherapy, perioperative complications, progression-free 

survival (PFS), relapse-free survival (RFS), overall sur-

vival (OS), and the correlation between radiological tumor 

response and histological response. The overall response rate 

was based on the number of patients who had a complete or 

partial response to treatment. PFS was defined as the time 

between the date of starting treatment and the date of confirm-

ing disease progression or death. Data on patients without 

disease progression were censored on the date at which the 

patient was last confirmed to be alive. RFS was defined as 

the time between the date of operation and the date of con-

firming relapse or death; data on patients without relapse 

were censored at the time the patient was last confirmed to 

be alive. OS was calculated from the date of the first day of 

treatment until the date of death from any cause. In patients 

who were lost to follow-up, data were censored on the date 

the patient was last confirmed to be alive. PFS, RFS, and OS 

were estimated by the Kaplan–Meier method and compared 

using the log-rank test; predictive or prognostic factors were 

identified by univariate analysis.

All analyses were carried out using Statistical Package for 

the Social Sciences software version 22.0 (IBM Corporation, 

Armonk, NY, USA). P,0.05 was considered to indicate 

statistical significance. On the basis of previous clinical tri-

als of FOLFOX, the expected treatment completion rate was 

assumed to be 60% given the advanced stage of CRC being 

treated. We estimated that 44 patients would be required 

for the study to achieve an expected treatment completion 

rate of 80%, with a lower limit of 60%, a one-sided α-level 

of 0.05%, and a power of 90%. To account for exclusions 

from analysis, we decided that a total of 49 patients should 

be enrolled.

An interim analysis was planned after the 12th patient 

had received NAC and undergone surgery. If more than three 

of the first 12 patients completed the protocol treatment, 
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including NAC and curative resection, the null hypothesis 

would be rejected according to the exact test based on a 

binomial distribution. Thus, this study was to be terminated 

if the number of patients completing the protocol treatment 

was three or less.

Results
study process and termination
A total of 12 patients were enrolled between July 2007 and 

December 2011. The planned interim analysis was per-

formed, and the criteria for continuation of the study were 

met. However, in December 2012, we decided to stop this 

Phase II study because of slow registration. We hereby pres-

ent the results of the interim analysis as the final report of this 

study. The median follow-up time was 56 months.

Patient baseline characteristics
The characteristics of the patients (n=12) were as follows: 

median age, 60.5 (range 37–71) years; Eastern Cooperative 

Oncology Group performance status 0, 100%; and disease 

stage IIIb/IV, 67%/33%. The detailed characteristics are 

shown in Table 1. All patients were eligible for safety and 

efficacy analyses of NAC. One patient did not receive surgery 

because of non-treatment-related adverse events and was 

transferred to another hospital. This patient was therefore 

excluded from the PFS and RFS analysis sets.

Treatment
All 12 patients received six cycles of FOLFOX4 plus 

bevacizumab (bevacizumab withheld in the sixth cycle). 

The completion rate of NAC was 100% at the interim 

analysis. The median cumulative doses of each agent were 

510 (range 410–510) mg/m2 for oxaliplatin, 12,000 (range 

10,000–12,000) mg/m2 for bolus and infusional 5-fluorouracil,  

and 25 mg/kg for bevacizumab. The median relative dose 

intensities for each agent were 0.94 (range 0.54–1.01) for both 

oxaliplatin and 5-fluorouracil and 0.94 (range 0.67–1.01) for 

bevacizumab. Treatment was delayed in five patients (41.7%) 

because of grade 3 or higher neutropenia, grade 3 diarrhea, 

and poor general condition. The doses of oxaliplatin and 

5-fluorouracil were reduced in three of these patients.

Efficacy
Tumor response was assessed before surgical resection in 

12 patients. The response rate was 75% (95% confidence 

interval 46–104). No patient had a best overall response of 

complete response or progressive disease. The response rate 

was 75% and did not differ between stage III and stage IV 

disease. As for the relationship between pretreatment stage 

and pathological stage in the eleven patients who underwent 

surgery, one patient (9.1%) had downstaging of T stage from 

T4 (tumor penetrating the visceral peritoneum) to T3. Seven 

patients (63.6%) had downstaging of N stage: from N2 to N0 

(n=2) or N1 (n=4) in six patients (54.5%), and from N1 to N0 

in one patient (9.1%). There was no upstaging of T or N stage 

as compared with the pretreatment evaluation. Fluorine-18 

fluorodeoxyglucose positive emission tomography/computed 

tomography was performed in all patients before and after 

NAC, and showed no evidence of tumor progression or 

new lesions. Radiologically, all patients thus showed some 

effect of NAC.

PFS, RFS, and OS were analyzed in the eleven patients 

who underwent surgery. Median PFS was 18.2 months (95% 

confidence interval, not reached), RFS was 14.7 months (95% 

confidence interval, not reached), and median OS was not 

reached (Figure 1). During follow-up, six patients relapsed 

but only one patient died of CRC. More than half of the 

patients survived over 5 years at the study cut-off point.

Univariate analysis was performed and PFS was signifi-

cantly longer in stage IIIb disease than in stage IV disease 

Table 1 Baseline characteristics of patients (n=12)

Characteristic n (%)

sex, male/female 8 (66.7)/4 (33.3)
Median age (range), years 60.5 (37–71)
ecOg performance status

0
,1

12 (100)
0

site of primary tumor
colon
rectum

3 (25)
9 (75)

histology
Well differentiated
Moderately differentiated
Poorly differentiated
Mucinous

5 (41.7)
5 (41.7)
1 (8.3)
1 (8.3)

clinical stage
iii
iV

8 (66.7)
4 (33.3)

clinical T stage
T3, invades through muscularis propria
T4, penetrates to peritoneum

7 (58.3)
5 (41.7)

clinical n stage
n1
n2

1 (8.3)
11 (91.7)

sites of metastases
liver
Paln

3 (25)
1 (8.3)

KRAS gene status
Wild-type
Mutant
Unknown

5 (41.7)
2 (1.7)
5 (41.7)

Abbreviations: ecOg, eastern cooperative Oncology group; Paln, para-aortic 
lymph nodes.
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(log-rank, P=0.002), and a similar trend was also seen in RFS 

(log-rank, P=0.01). However, OS did not differ significantly 

between stage III and IV (log-rank, P=0.157, Figure 2). In 

addition, OS was did not differ significantly between patients 

with relapse and those without relapse (log-rank, P=0.371).

safety
Adverse events are summarized in Table 2. The most common 

grade 3 or 4 adverse events were neutropenia (41.7%) and 

diarrhea (8.2%). As for bevacizumab-related adverse events, 

no patient had severe bleeding, thromboembolic events, or 

gastrointestinal perforation. There were no other treatment-

related severe adverse events or deaths during NAC.

surgery
The median intervals from the last doses of bevacizumab 

and FOLFOX4 to surgery were 51 (range 41–63) days and 

34 (range 27–41) days, respectively. Eleven patients (91.7%) 

underwent curative surgery (R0), including resection of all 

metastatic lesions. Two patients had perioperative complica-

tions, ie, an anastomotic leak in one and wound infection in 

the other. These complications were reversible and resolved. 

There were no other severe complications or life-threatening 

events before or after surgery. Histological examination of 

resected specimens of the primary tumor revealed a minor 

response in nine patients and a major response in two patients. 

In addition, liver metastases showed a major response in 

two patients.

Adjuvant chemotherapy was received by eleven patients, 

but the start of treatment was delayed and deviated from 

the protocol in one patient who had an anastomotic leak. 

The median interval from the day of surgery to the start of 

adjuvant chemotherapy was 37 (range 28–42) days in the 

other patients. All patients received six cycles of FOLFOX4. 

Figure 1 Progression-free survival (A) and overall survival (B) in patients with advanced colorectal cancer treated with FOlFOX4 plus bevacizumab.

Figure 2 Progression-free survival (A) and overall survival (B) in patients with stage iii (log-rank, P=0.002) and stage iV (log-rank, P=0.157) colorectal cancer treated with 
FOlFOX4 plus bevacizumab.
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Two patients did not receive bevacizumab because of anas-

tomotic leakage or wound infection. There was no severe 

adverse event or death during adjuvant chemotherapy.

Treatment after relapse
The outcomes of the enrolled patients are summarized in 

Table 3. Six of eleven patients followed up in our hospital 

had recurrence of CRC. Three patients received radical 

resection for locoregional or liver metastases, and the other 

three patients received systemic chemotherapy, including 

oxaliplatin, irinotecan, bevacizumab, and cetuximab. One of 

the latter three patients died.

Discussion
To our knowledge, this is the first Phase II study to evaluate 

the safety and efficacy of perioperative chemotherapy in 

patients with initially unresectable advanced CRC, including 

metastatic lesions. Although the results of interim analyses 

indicated that this strategy is highly active, the study was 

prematurely discontinued because of very slow patient 

enrollment. Because the protocol required that patients 

had advanced disease, the participating surgeons were 

concerned that preoperative chemotherapy might delay 

surgery and increase the risk of stenosis, obstruction, or 

bleeding caused by disease progression, thereby preclud-

ing radical surgery. Such uneasiness is often experienced 

by Japanese surgeons, although oxaliplatin-based adjuvant 

chemotherapy is now commonly used to treat patients with 

high-risk stage II or stage III CRC. Adjuvant chemotherapy 

including oxaliplatin without any molecularly targeted 

agents has been shown to improve RFS or OS; however, 

outcomes remain inadequate.11–13 Hence, the long-term aim 

of our study was to improve PFS and OS by perioperative 

chemotherapy and thereby improve the outcomes of patients 

with CRC as a whole. In fact, NAC has recently received 

considerable attention as the strategy most likely to further 

improve outcomes in patients with advanced CRC because 

the development of regimens for adjuvant chemotherapy has 

now reached a deadlock.

Table 2 adverse events according to common Terminology criteria 
for adverse events version 3.0 (n=12)

Adverse events All grades Grade 3 or higher

n (%) n (%)

hematological
leukopenia 8 (66.7) 5 (41.7)
neutropenia 8 (66.7) 5 (41.7)
anemia 5 (41.7) 0
Thrombocytopenia 1 (8.3) 0
Febrile neutropenia 0 0

non-hematological
anorexia 8 (66.7) 8 (66.7)
nausea 3 (25) 0
Vomiting 1 (8.3) 0
Diarrhea 4 (33.3) 1 (8.2)
stomatitis 2 (16.7) 0
hand-foot syndrome 8 (66.7) 0
Total bilirubin increased 1 (8.3) 0
asT increased 5 (41.7) 0
alT increased 3 (25) 0
creatinine increased 1 (8.2) 0
sensory neuropathy 12 (100) 0
allergic reaction 0 0

Abbreviations: asT, aspartate aminotransferase; alT, alanine aminotransferase.

Table 3 summary of patient outcomes (n=12)

Case Sex Age,  
years

Primary  
site

Metastatic  
site

Stage RECIST Resection 
margin

Recurrence  
site

Post-relapse Outcome

1 F 53 ra Paln iV sD r0 Peritoneum 
(solitary)

surgery still alive

2 M 52 ra liver iV Pr n/a n/a n/a n/a
3 F 67 ra iii Pr r0 none n/a still alive
4 M 65 ra iii Pr r0 none n/a still alive
5 F 58 s liver iV Pr r0 ln FOlFiri + BV,

cPT + ceT
Dead

6 M 50 ra iii sD r0 local surgery still alive
7 F 71 a iii sD r0 none n/a still alive
8 M 40 rs liver iV Pr r0 liver surgery still alive
9 M 66 ra iii Pr r0 lung XelOX + BV, 

FOlFiri + BV
still alive

10 M 63 ra iii Pr r0 none n/a still alive
11 M 37 ra iii Pr r0 none n/a still alive
12 M 67 s iii Pr r0 Peritoneum XelOX still alive

Abbreviations: Ra, rectum/above the peritoneal reflection; Rs, rectosigmoid; S, sigmoid colon; A, ascending colon; PALN, para-aortic lymph nodes; SD, stable disease; PR, partial 
response; r0, complete resection; BV, bevacizumab; n/a, not applicable; recisT, response evaluation criteria for solid Tumors.
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The Phase III FOxTROT trial was the first to evaluate 

the effectiveness of preoperative chemotherapy in locally 

advanced colon cancer.14 In the pilot stage, 150 patients with 

radiologically confirmed T3 ($5 mm invasion beyond the 

muscularis propria) or T4 tumors were randomly assigned in 

a 2:1 ratio to receive preoperative chemotherapy with three 

cycles (6 weeks) of oxaliplatin plus modified de Gramont 

infusional fluorouracil (OxMdG) followed by surgery and 

another nine cycles (18 weeks) of OxMdG or to receive stan-

dard postoperative chemotherapy with 12 cycles (24 weeks) 

of OxMdG. In addition, patients with KRAS wild-type tumors 

in each arm were randomly assigned to receive panitumumab 

during the first 6 weeks of chemotherapy or not. The objective 

of the study was to assess whether preoperative treatment 

with 6 weeks of the standard UK OxMdG regimen with 

or without panitumumab improves disease-free survival in 

patients with locally advanced, potentially resectable colon 

cancer. Whether tumor shrinkage was enhanced by adding 

panitumumab was also assessed as compared with chemo-

therapy alone.

The first report of the FOxTROT study documented that 

preoperative chemotherapy is feasible with a good tumor 

response. Data on RFS and OS have yet to be reported. The 

results of the FOxTROT study indicated that preoperative 

chemotherapy was associated with significant tumor down-

staging as well as significantly less apical node involvement 

and resection margin or peritoneal margin involvement as 

compared with postoperative chemotherapy. There were no 

significant differences in the rates of perioperative complica-

tions or toxicity due to chemotherapy between the two groups, 

and the chemotherapy completion rate among patients who 

received postoperative chemotherapy was higher in the 

preoperative group than in the postoperative group (82% 

versus 73%). Incipient obstruction did not develop in any 

patient during preoperative chemotherapy. However, one 

patient in each group required acute surgery because of 

incipient obstruction, but proceeded to curative surgery. 

The pilot phase of the FOxTROT trial thus concluded that 

preoperative chemotherapy for locally advanced operable 

primary colon cancer is feasible, with acceptable toxicity 

and perioperative morbidity, and recommended to proceed 

to the Phase III trial to investigate long-term oncological 

outcomes. Thus, new evidence supporting the effectiveness 

of preoperative chemotherapy for locally advanced operable 

colon cancer is expected to change the treatment algorithm in 

high-risk stage II or III colon cancer in the near future.

Because one of our objectives was to define the charac-

teristics of patients with stage IV CRC most likely to benefit 

from NAC, we studied not only patients with hepatic metasta-

ses but also those with simultaneous extrahepatic metastases. 

Several studies have evaluated perioperative chemotherapy 

in patients with CRC and metastases limited to the liver, but 

not in those with extrahepatic metastases. The EORTC40983 

trial (a Phase III EPOC trial) compared a perioperative che-

motherapy group (six cycles of FOLFOX4 before and after 

surgery) with a surgery alone group in patients with initially 

resectable liver metastases. A significant benefit in terms of 

PFS was obtained only in eligible or resected patients, but 

not randomly assigned patients.15 On long-term follow-up 

to assess OS, perioperative chemotherapy has shown no 

survival benefit.

Another Phase III study, the New EPOC trial, was per-

formed to investigate whether the addition of cetuximab to 

perioperative chemotherapy was more beneficial than periop-

erative chemotherapy alone in terms of PFS in patients with 

KRAS wild-type tumors who had initially resectable liver 

metastases.16 However, cetuximab was apparently not benefi-

cial. On the contrary, addition of cetuximab to chemotherapy 

negatively affected PFS as well as OS. The New EPOC trial 

concluded that combining cetuximab with chemotherapy in 

a perioperative setting cannot be recommended. Thus, peri-

operative chemotherapy with FOLFOX has become a widely 

used, albeit marginally effective, treatment strategy.

Two pivotal, non-randomized Phase II studies have 

evaluated bevacizumab plus chemotherapy as periopera-

tive treatment.17,18 Gruenberger et al assessed the efficacy 

and safety of six cycles of bevacizumab plus capecitabine 

and oxaliplatin before surgery in patients with potentially 

resectable high-risk CRC with liver metastases.17 A high 

objective response rate of 73% was obtained, with no increase 

in intraoperative bleeding, wound healing complications, 

or postoperative mortality. The authors suggested that 

bevacizumab can be administered safely as perioperative 

treatment for liver metastases without increasing the risk 

of severe complications. In the other study, the safety and 

efficacy of perioperative treatment with capecitabine, oxali-

platin, and bevacizumab were confirmed in patients with 

initially unresectable CRC liver metastases.18 On the basis 

of these results, bevacizumab plus chemotherapy has been 

considered a candidate standard strategy for the periopera-

tive treatment of CRC liver metastases, thus supporting our 

study concept.

In our study, PFS and RFS were significantly better in 

stage III disease than in stage IV disease; there was no dif-

ference in OS between these two subgroups. Interestingly, 

median OS was longer than 5 years, regardless of PFS events. 
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In most previous Phase III trials of standard chemotherapy 

plus biological agents, the median OS was between 2 and  

3 years in patients with metastatic CRC, but our results 

considerably exceeded this goal in survival. Our findings 

suggest that FOLFOX4 plus bevacizumab is likely to 

improve survival in patients who have advanced CRC with 

or without potentially resectable metastatic lesions, associ-

ated with a high risk of tumor relapse despite perioperative 

chemotherapy combined with bevacizumab.

In conclusion, although this was an interim analysis of 

outcomes in a small study group, our results suggest that peri-

operative chemotherapy with FOLFOX4 plus bevacizumab 

is feasible and has a high response rate, leading to curative 

surgery and prolonging OS in patients with initially unresect-

able advanced CRC, including those who concurrently have 

potentially resectable metastatic lesions.
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